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Fresh manure can be handled in either dry
or liquid form. Aerating or drying of manure
requires ventilation. Ventilation can be
achieved naturally (through proper housing
design) or mechanically (through equipment).
Aeration produces a low odor product of 15 to
25 percent moisture. Because it has less odor
and weight, it is less expensive to haul, con-
tains more nutrients, and can be stored more
easily.

Liguid manure contains about 95 percent
moisture and consequently weighs more than
twice as much as dry manure. The trend within
the industry is to avoid liquid waste handling
operations and use the more convenient dry
systems. Manure that is between 30 and 60
percent moisture is sticky, difficult to scrape,
and more likely to break cleaning equipment.

Storage Facilities

Dry litter from broiler operations and dry ma-
nure from a layer operation are best stored
under a raof or in covered stacks. These stor-
age facilities have five essential features:

¥ sufficient capacity to hold the
waste until it can be applied to
land or transported off the farm,

¥ adequate conditions of
temperature and humidity to
permit storage of the waste until
itis needed,

¥ a concrete or impermeable clay
base to prevent leaching to
groundwater,

¥ proper location to avoid runoff to
surface waters or percolation to
groundwater, and

¥ ventilation and containment for
effective air quality and nuisance
control.

Thus, the ideal storage design is a roofed
structure with an impermeable earthen or con-
crete floor. This design keeps the litter dry, uni-
form in quality, and easy to handle; it also
minimizes fly and odor problems. Manage-
ment plans that allow for proper storage

¥ save water,

¥ improve bird quality,

¥ improve the production
environment,

¥ reduce the amount of ammonia
released from litter,

¥ reduce the volume of cake,

¥ extend the time between
cleanouts,

V¥ increase the product’s value and
flexibility, and

¥ prevent pollution of adjoining
waters.

Kinds of Storage Facilities

Generally, storage facilities can be open, cov-
ered, or lined (permanently lined, in some
cases); or they can be bunkers or open-sided
buildings with roofs. Perhaps the most com-
mon facilities for collecting and storing poultry
litter include floors, pits, dry-stack buildings,
or covered outdoor storage facilities with im-
permeable earthen, or concrete flooring.

Floor Storage

Most broiler, roaster, Cornish hen, pullet, tur-
key, and small layer operations raise birds on
carthen or concrete floors covered with bed-
ding material (Fig. 1). A layer of wood shav-
ings, sawdust, straw, peanut or rice hulls, or
other suitable bedding material is used as a
base before birds are housed. Wet litter — that
is, cake — is removed after each flock. A com-
plete clean-out can be donc after each flock or
once every 12 months or longer, depending on
the producer’s requirements. Slat or wire floor
housing, used mainly for breeder flaocks, can be
handled the same way. Floor storage is the
most economical method to store litter. Care
must be taken not to leave foreign material
such as wire, string, light bulbs, plastic, or
screws in the litter.

Dry Stack Storage

Temporary storage of litter in a roofed struc-
ture with a compacted earthen or concrete
floor is an ideal management method (Fig. 2).
Large quantities of waste can be stored and
kept dry for long periods of time. To prevent
excessive heating or spontaneous combustion
of wastes, stacks should not exceed 5 to 8 feet.
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Table 1.—Approximate manure production by poultry.

1 2 3 4 5 [ 7 8 9
Feed Manure Animails

Marketor Animals/ eaten Feed drymatter to supply Nutrient content

adultlive 10001b /animal eaten  produced 1tondry of dry manure
Type of wt/anlmal anima! (Ib/growing /animal (lbiyr matter ibfton)®
animal (ib) unit Flocks/yr period) {iblyr)  lanimal)* manure/yr® ‘1 Fg@ KD
Layer? 4 250 1 77152 wk 77 154- 130 100 40-70 40
Layes, heavy 7 143 1 90/52 wk 90 18 111 —_— - -
Pullst® 3 333 2 1520 wk - 30 6 333 _— = -
Brofter 4 250 1 9/7 wk 54 10.8 185 © 80 40-70 60
Roaster 7 143 4 18710 wk 72 144 139 o~ - -
Turkey 20° 50 2 60720 wk 120 24 83 100 40 20
Duck 7 143 6 19/7 wk 114 228 a8 bl
Guinea 34 285 1 18/18 wk 18 3.6 3 e
FPheasant 3 33 1 16/18 wk 16 32 625 120 40 50
Chukar 1.5 666 2 8/18 wi 16 3.2 625 — = -
Quail 05 2000 2 3/12 wie 6 1.2 1666 - = -,

“Figure may vary with animal, ration, and season.

“Single Comb White Leghom.

Note: Pounds of feed at 11 to 13 percent moisture x 0.20 = pounds of manure dry matter. Fresh manure is 75 to 80 percent
moisture. Manure can be air-dried in the poutltry house to as low as 15 10 25 percent moisture.

Column 8 is obtained by dividing 2000 pounds by the value in column 7,
“Figure may vary plus or minus 50 percent, depending on animal, ration, and manura handling,

“Adutt turkeys may vary from 12 to 36 pounds per bird five body weight.

Litter that is saturated with water is called
cake. This litter must be removed from the
house between flocks; it must be prevented
from mixing with stormwater and becoming
overly wet, and it must be dried to prevent
odor. Good management practices will reduce
the production of cake — for example, by
checking for water leaks in the house and
keeping the house at an even temperature.

Litter that has not become saturated in
water can be left in the house between flocks. If
the cake is properly removed from the house,
tota] cleanouts can be delayed — sometimes
for as long as two years or more.

Weight and volume of litter will depend on
type of bedding material used, depth of bed-
ding to start with, amount of cake removed or
present, and length of time between complete
cleanouts. The quality of litter depends on the
method of removal, whether the material was
raked or stirred between flacks, and manner
and length of storage.

Outdoor or Open Range

Fields, pastures, yards, or other outdoor areas
are used as ranges for chickens, turkeys, ducks,
or game birds. Such areas must be located and
fenced so that manure-laden runoff does not
enter surface water, sinkholes, or wells. These
operations may be required to have a dis-
charge permit from the appropriate state regu-
latory agency.

Manure

The best method for managing manure de-
pends on the type of housing used, dry or lig-
uid collection, and the way the housing is
operated. Misuse of poultry manure can re-
duce productivity; cause flies, odot, and aes-
thetic problems; and pollute surface and
groundwater. Poultry manure can produce
dust and release harmful gases such as carbon
dioxide, hydrogen sulfide, methane, and am-
monia. Fresh manure is troublesome if it gets
too wet.

DRY WASTE MANAGEMENT
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For ducks, geese, and
some layer operations,

manure is usually bandled through liquid
waste management systems. Water increases
the amount of waste to be processed. There-
fore, drying the manure naturally or through
forced air systems as part of the collection and
storage procedures can help control the
amount of material to be managed. -

A liquid waste system involves collection,
storage, handling, and use. Collection and
storage are generally combined into one opera-
tion that can include pits, settling tanks, or
earthen storage ponds.

Advantages of a liquid waste management
system are that it is easier to automate and less
labor intensive. However, there are also disad-
vantages associated with liquid waste systems:

¥ constraints on management —
must be emptied when full,

¥ costs — concrete can be costly or
a grower may have insufficient
land to construct a holding
facility,

¥ toxic gases or unpleasant odors
— these problems occur
especially during waste removal,

¥ flies — insects will breed in
improperly managed waste,

¥ volume — water vastly increases
the amount of waste to be
handled, and

¥ land applications of liquid wastes
must be carefully planned and
timed.

Volume comparisons between liquid and
dry manure show that 10,000 caged layers pro-

POULTRY WASTE MANAGEMENT
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duce nearly 2,500 pounds of manure per day,
with an estimated volume of 50 cubic feet. In
dry form, this manure weighs about 695
pounds, with 10 percent moisture, and reaches
a volume of 27 cubic feet.

Most liquid waste systems require permit-
ting by the appropriate state agency. Without
the water, solid waste systems have less vol-
ume to control and lower equipment and en-
ergy costs. These considerations and operator
preference  help determine a particular
grower’s choice of poultry waste management
systems.

Liquid Collection Methods

Most layer or pullet operations have cages ar-
ranged in up to four decks. The manure falls
directly into a pit or is scraped into the pit from
intervening dropping boards. Pits must be
cleaned regularly, and the manure stored in
concrete or steel storage tanks or applied di-
rectly to the land. A lagoon may be necessary
to catch overflow. Ventilation fans are essential
to keep the manure dry, and reduce toxic
gases, fly problems, and offensive odors.
LEquipment is available for in-pit manure com-
posting. There are three basic pit designs:

¥ Shallow-pit systems, built of concrete at
ground level, are 4 to 8 inches deep and lo-
caled 3 to 6 feet below the cages. Manure is
scraped from the pit or flushed out with
water and collected in a storage area or
loaded directly into a spreader (Fig. 1).

¥ Deep-pit systems are usually 4 to 8 feet
wide and may extend 2 to 6 feet below
ground level with the cages at least 8 feet
above the concrete or masonry floor. The
pit floor and sidewalls must be sealed and
thoroughly protected from outside surface

©
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Figure 1.—Shallow-pit poultry house with cages.
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Figure 2.—High-rise poultry house with cages.

or groundwater. Foundation drains and ex- °

ternal grading are needed to remove sub-
surface water and allow surface water to
drain away from the building.

¥ High-rise systems are similar to deep-pit
systems but are built cntirely above
ground, with the cages 15 to 30 feet above
the ground (Fig. 2). The pit floor should be
concrete and graded, with foundation
drains. The water supply must be con-
trolled if the wastes are stared for extended
periods. If outside water penctrates the sys-
tem, the manure can cause a serious fly
problem or leach nutrients inlo surface or
groundwater.

Settling Tanks

Concrete, concrete block, or steel storage tanks
can be used to collect solids and to skim float-
ing material from a layer operation. A floating

MANAGEMENT

baffle or-other separator can be installed to re-
move egg shells, feathers, and other debris.
The tank should be placed between the layer
house and a waste storage pond or lagoon.
Normally, a settling tank is 4 feet at the deep
end, sloping to ground level. Walls are slotted
to aliow drainage of the settled waste.

It is recommended that two settling tanks
be installed; one can be drained and cleaned
while the other remains in operation. The
tanks must be properly constructed and sealed
to prevent groundwater or surface water pol-
lution. In tanks and storage ponds, unpleasant
odors and dangerous gases may be present
and may require protective measures.

Storage Pond

A storage pond or lagoon is an anaerobic stor-
age facility. It is designed to hold liquid waste
from layer or other liquid waste operations.
When the potential for groundwater contami-
nation exists because of site conditions, the
pond should be lined with clay, concrete, or a
synthetic material. In warmer climates, struc-
tures are designed for a 30- to 90-day holding
period but in colder areas, 180-day storage is
needed. It is not practical to design a structure
for less than 30-day storage. When the struc-
ture.becomes full, it must be emptied, regard-
less of weather conditions. Specific criteria for
construction of storage ponds can be obtained
from the USDA Soil Conservation Service of-
fice.

Land Applications

Solid forms of manure are probably easier than
liquid for land applications, but a manure
slurry or irrigation system may be used. If the
application falls directly on the crop, care must
be taken lo prevent ammonium toxicity and
burning. Because raw manure contains high
amounts of uric acid, it should be thoroughly
mixed before application. Layer lagoon sludge
is more dense than a pullet lagoon sludge be-
cause of its high grit or limestone content and
should be diluted before application.

Timing is 2 major factor in successful land
applications. The manure must also be uni-
formly applied — whether you are using a
manure spreader or an irrigation system. The
applicator should bé particularly careful

LIOUID WASTE MANAGEMENT
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o {especially during a drought} not to coat the Detailed information on how to preparc
C plants with lagoon liquid. Instead, make sev- nutrient assessments, conduct soil testing, and
eral small applications of lagoon liquid, rather calculate application rates, timing, and meth-
than one large one. ods of application are also available from these
Liquid waste is primarily disposed of agendies.
through land applications. Proper spreading The use of nutrient management planning
on the land is an environmentally acceptable will help growers make economical and practi-
method of managing waste. However, with in- cal use of the organic resources generated on
creasing environmental concerns, and the need their farms.

to match closely the fertilizer needs of crops,
farmers can no longer afford to simply “spread References

manure.” Brodie, J.L., L.E. Carr, and C.F. Miller. 1990. Structures for
. . . Broiler Litter Manure Storage. Fact Sheet 416, Cuvpera-
The .USDA Sox! 'Conscr.vatmn Service, tive Extension Service, University of Maryland, College
Cooperative Extension Service, and other Park.
agencies offer poultry waste and nutrient man- Fulhage, C. 1993. Land Application Considerations for
agement planning assistance. These offices Animal Wastes, WQ202. University Extension, Univer-
have worksheets to help growers plan liquid sity of Missouri, Columbia.

waste management, which includes the follow- ~ Payne, VWE, and J.O. Donald. 1991. Poultry Waste Man-
agement and Environmental Protection Manual. Circu-

ing tasks: lar ANR-580 Alabama Cooperative Extension Service,
v det ining th tand Aubum, AL, .
eiermmlfng € amoun: an . U.S. Department of Agriculture. 1992. National Fngincer-
volume of waste generated, ing Handbook 210, Parl 651. In Agricultural Waste .
. L. Management Field Handboak. Soil Conservation Serv-
¥ calculating land application ice, Washington, DC.
requirements, Watson, H. 1990. Liquid Manure Handling Systems, DTP
i . 12/90-018. Alabama Cooperative Extension, Auburn
¥ sampling and analyzing the University, Auburn, AL.

; :_ nutrient composition in poultry
— litter, and

¥ matching the nutrients available
in these products with crop
nutrient requirements for Jand '
applications. i

Other pages in this handbook contain more detailed information on these subjecls. Permission is hereby
granted to producers, growers, and associations serving the poultry industry to reproduce this material for
further distribution. The Poultry Water Quality Consortium is a cooperative effort of industry and
government to identify and adopt prudent uses of pouliry by-products that will preserve the quality of water
for everyone. PWM /4 - 6/94

POULTRY WATER QUALITY CONSORTIUM
HB-2C, 1101 Market Street » Chattanooga, TN 37402-2801
Tel: (615) 7517207 + Fax: (615) 751-7479
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Poultry litter or layer ma-
nure is most often land

applied to pastures and crops for its value as
an organic fertilizer. We know from long expe-
rience how beneficial this practice can be when
soil and manure nutrient testing are integrated
with crop nutrient needs to determine the
amount and timing of the application. This in-
tegration makes it possible to approach land
application as a wise use of resources rather
than as a disposal method.

Proper storage and treatment of poultry
by-products (litter, manure, hatchery waste,
and dissolved air flotation [DAF) skimmings)
before use are important to minimize composi-
tional changes and decrease odor and handling
problems. Depending on the by-product, dry
storage, ensiling, or composting may be appro-
priate treatments. Resource management sys-
tems may include incineration and burial as
methods of disposal; however, these tech-
niques are not called treatments because they
do not usually provide any reusable products.

Composting is an environmentally sound
and productive way to treat poultry by-prod-
ucts and mortalities {see also PMM/4). The
product of composting is easier to handle, has
a smaller volume, and is a more stable product
than the raw materials. The nutrient content of
the compost will be ncarly the same as the
starting materials if the composting is per-
formed properly.

While compost can be land applied to de-
crease the need for nutrients from commercial
fertilizers, composted by-products may also be
marketed for higher value uses such as turf,
nursery, and home and garden uses. It can be
added as an amendment to soils for transplant-
ing flowers, trees, and shrubs, or to establish
new lawns. Compared to commercial fertiliz-

ers, poultry by-product compost will have a

e
POULTRY WASTE MANAGEMENT e
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lower nutrient analysis (e.g., 2-2-2) for nitro-
gen, phosphorus, and potassium. However,
there are other benefits to the soil and plant
growth associated with the organic matter and
micronutrients in compost.

Understanding the Process and
Benefits of Composting

Composting is a natural, aerobic, microbiologi-
cal process in which carbon dioxide, water, and
heat are released from organic wastes to pro-
duce a stable material. Leaves and other or-
ganic debris are subject to this process all the
time—that is, the activity of microorganisms
transform these materials into a soil-like,
humus-rich product called compost.

This natural process can also be used as a
resource management technique to transform
large quantities of litter, manure, and other
poultry by-products into compost. The condi-
tions under which natural composting occurs
can be stimulated and controlled so that the
materials compost faster and the nutrient
value of the compost is maximized.

The composting process is relatively sim-
ple: .

1. By-products, for example, litter ma-
nure, eggshells, hatchery waste, and
DAF skimmings, are placed in bins,
piles, or elongated piles called wind-
rows. A bulking agent or carbon
amendment (e.g., sawdust, wood chips,
yard waste, or paper that is rich in car-
bon but low in other nutrients) is usu-
ally necessary to provide the proper
ratio of carbon to nitrogen in the mix
and improve acration.

2. Air is added to support and enhance
microbial activity. Because composting

PIGEON.0531
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microorganisms are aerobic, that is, oxy-
gen using, sufficient aeration is very im-
portant to the efficiency of the process.
Sufficient aeration also minimizes the
formation of objectionable odors that
form under anaerobic (oxygen depleted)
conditions. Adequate aeration can be
provided by forced air systems, such as
blowers or fans; or by turning the com-
post with a front-end loader or a com-
mercially available compost turner as
required. :

3. Mechanical agitation or turning of the
materials supplies aeration, helps mix
the materials, and distributes any added
water.

4. Temperatures in the compost must be
maintained at levels above approxi-
mately 130 °F to kill any pathogens (dis-
ease-causing organisms) and promote
efficient composting. Temperatures
‘above 150 to 160 °F should be avoided
because they reduce microorganisms
beneficial to the composting process.

5. Adequate moisture, between 50 and 60
percent, is necessary for optimal micro-
bial activity.

Using Compost

Compost produced from poultry by-products
has many potential uses: it can be used directly
as a soil amendment for agricultural or horti-
cultural uses, it can be pelletized or granulated
for ease of transportation and application, and
it can be enhanced with conventional fertiliz-
ers to improve its nutrient value. Off-farm uses
are limited more by the absence of markets for
the products and competition from less costly
products than by technical problems. Practi-
cally speaking, composting is a preferred
method for managing a variety of poultry by-
products. Composting is often recommended
for use on the farm and at the hatchery.

Possible Drawbacks

Composting, like any management technique,
cannot be undertaken lightly, whatever its ben-
efits. It requires a commitment of time and
money for equipment, land, storage facilities,

labor, and management. Composting is an in-
exact process that depends heavily on the qual-
ity and characteristics of the materials being
composted and the attention given to the com-
posting process.

Although the finished product should
have no odor or pest problems, such problems
may occur during the composting process.
Weather may also affect the process adversely.
Compost releases nutrients slowly — as little
as 15 percent of the nitrogen in compost may
be available during the first year of applica-
tion. In addition, costs associated with produc-
tion-scale composting can be significant, and
federal and state regulations for stormwater
runoff from the composting site must be fol-
lowed.

Despite these potential drawbacks, com-
posting on the farm is a practical resource
management technique. Good management
will consider every opportunity to eliminate or
reduce the concems associated with compost-
ing while maximizing its benefits. Once it is re-
alized that composting can be more than a
“dump it out back and forget it” procedure,
the technique can be used and adjusted to meet
by-product management needs.

Composting Methods

There are four general methods of composting:
passive composting, windrows, aerated piles,
and in-vessel composting.

¥ Passive composting is the simplest,
lowest cost method: it requires little or no
management because the materials to be
composted are simply stacked into piles
and left to decompose naturally over a
long time.

Passive composting is not suitable for the
large quantities of litter or manure pro-
duced on poultry farms. It occurs at
comparatively low temperatures and de-
composition occurs at a slow rate. Anaero-
bic conditions resulting from insufficient
aeration can result in objectionable odors.

¥ Windrow composting occurs in long
narrow piles that can vary in height and
width depending on the materials and
equipment available for tuming. For most

N
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efficient composting, windrows are turned
as required depending on temperature and
oxygen measurements.

Windrow composting (Fig. 1) is usually
well suited to poultry farms. In this
method, the windrows are formed from
the material to be composted, water, and
any buiking agent or carbon amendment.
The piles can range from 3 feet high for
dense materials to as high as 12 feet for
lighter, more porous materials like leaves.
If the piles are too large, anaerobic condi-
tions can occur in the middle; if they are
too small, insufficient heat will be main-
tained for pathogen reduction and opti-
mum microbial activity.

The windrows are turned periodically to
add oxygen, mix the materials, rebuild po-
rosity (as the mixture settles), release ex-
qess heat, and expose all materials equally
to the high interior heat that kills patho-
gens. Turning can be labor and equipment
intensive depending on the method used.
In the beginning, it may be necessary to
turn daily or even several times a day to
maintain sufficient oxygen levels; however,
turning frequency declines with the
windrow’s age.

In addition to needing space for the wind-
rows, the producer will also need turning
equipment, a source of water, a dial ther-
mometer, and perhaps an oxygen meter.
The turning cquipment (Fig. 2) can be
front-end loaders, manure spreaders with
flails and augers to provide good mixing,
or specialty machines. Often older, unused
farm equipment, for example, an old po-
tato plow and a farm tractor, can be used
for tuming compost.

Temperatures within the windrow are
most commonly used to determine when
turning is necessary. Low temperatures
and odors are signs that more oxygen is
needed, while cool or hot spots at intervals
along the windrow indicate that the mate-
rial needs to be mixed. During fly season,
all windrows should be tumed at least
weekly. In the winter, windrows can be
combined to conserve heat as they dimin-
ish in height. Composting time can vary
from weeks to months depending on the

45
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Figure 1.—Typical windrow shapes and
dimensions.

Figure 2.—Windrow composting with an
elevating face windrow turner.

Figure 3.—Passively aerated windrow method for
composting manure.

material being composted, the attention
given to composting conditions, and the
quantity of material composted.

¥ Aerated static composting eliminates
the labor of turning the compost by using
perforated pipes to introduce air into piles
or windrows. Air can be supplied pas-
sively, or with blowers to force air into or
through the composting material.

Passively aerated windrows (Fig. 3) are a
modification of windrow composting that

COMPOSTING WASTE PRODUCTS
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eliminates turning. In a commonly used
system, the windrow is placed on a base of
woad chips, straw, or peat, and perforated
aeration pipes are added on top of this
base. The material to be composted must
be very well mixed, since it is not turned,
and the windrow should not be higher
than 3 to 4 feet. This method has the ad-
vantage of minimizing odors and helping
to conserve nitrogen.

Aerated static piles or windrows add blow-
ers to the acration pipes. This method al-
lows larger piles or windrows and permits
more efficient composting than passively
aerated static piles. Air can either be drawn
into or forced through the composting ma-
terial. The blowers may be controlled to
turn on at set intervals or in response to
temperatures in the pile or windrow.

¥ In-vessel composting is similar to aer-
ated methods but the materials to be com-
posted are contained in bins or reactors
that allow for control of aeration, tempera-
ture, and mixing, in some systems.

In-vessel composting is actually a combi-
nation of methads that involve both aera-
tion and turning. The advantages of
in-vessel composting include the elimina-
tion of weather problems and the contain-
ment of odors. In addition, mixing can be
optimized, aeration enhanced, and temper-
ature control improved.

The simplest form of in-vessel composting
is bin composting, which is readily adapt-
able to poultry farms. Bins may be plain
structures with wood slatted floors and a
roof, conventional grain bins, or bulk stor-
age buildings. Other types of in-vessel
compusters use silos in which the air goes
in at the bottom and the exhaust is cap-

POULTRY WASTE MANAGEMENT

tured for odor control at the top; agitated
bed systems; and rotating drums. Costs for
equipment, operation, and maintenance
for a large quantity of materials are high
for in-vessel composting.

Factors to consider in choosing a compost-
ing method are speed, labor, and costs. Wind-
rows are common on farms; they can use
existing equipment, no electricity is required
(so they can be remotely located), and they
produce a more uniform product. They are,
however, also labor intensive and at the mercy
of the weather, Adding a paved or compacted
clay surface and a simple open-sided building
can minimize weather problems and the im-
pact of composting on water quality.

For more information, technical assistance,

and possible cost-share programs that may be .

available to help you begin a composting oper-
ation, contact your local conservation district
office, the Soil Conservation Service, or the Co-
operative Extension Service.
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Land application, espe-
cially field spreading, is
in most cases the best use of poultry wastes. It
is cost-effective, disposes of the largest amount
of waste closest to the point of production, and
is environmentally safe if handled properly. To
ensure that waste is not overapplied to the
land, the amount and type of nutrients in it
must be known and the timing of applications
must be adjusted to ensure that growing plants
can use the nutrients. The application should
also be made evenly, so that all plants have the
same access to the nutrients.

What Is a Nutrient
Management Plan?

A nutrient management plan is necessary to
minimize edge-of-field delivery of nutrients
and limit leaching of nutrients from the root
zone. Nutrient management plans inciude de-
veloping a nutrient budget for the crop, apply-
ing nutrients at the proper time, applying only
the types and amounts of nutrients necessary
to produce a crop, and considering the envi-
ronmental hazards of the site.

More specifically, nutrient management
plans should apply nutrients at rates necessary
to achieve realistic crop yields, improve the
timing of nutrient application, and use agro-
nomic crop production technology to increase
nutrient use efficiency. At a minimum, nutrient
management involves determining the nutri-
ent value of manure by testing, crediting the
nitrogen contribution of any legume crop, and
testing the soil routinely.

An effective nutrient management plan
consists of the following core components:

PurTING NUTRIENT
MANAGEMENT TO WORK

¥ realistic yield expectations for the
crops to be grown,

¥ a summary of the nutrient
resources available (the results of
soil tests and nutrient analyses of
manure, sludge, or compost),

¥ an evaluation of field limitations
based on environmental hazards
or concerns {(e.g., sinkholes, land
near surface water, highly
erodible soils), -

¥ application plans based on the
limiting nutrient,

¥ plans that include proper timing
and application methods (avoid
application to frozen soil and
during periods of leaching or
runoff), and

¥ calibration of nutrient application
equipment.

The USDA Soil Conservation Service and
Cooperative Extension Service offices have pre-
pared tables of the mean average amounts of
key nutrients found in different kinds of ma-
nure (Table. 1). These tables may be used to es-
timate the nutrient content of your waste
source or stockpile. However, as this resource is
produced and used under many different cir-
cumstances, it is always best to have samples of
your supply tested by a state or private lab.

Preparing Samples

Always prepare your samples from six to 12
representative areas in the poultry house or
from at Jeast six different locations in the stock-

¥ farm and field maps, pile. (Samples collected from the stockpile
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{\ }
) Table 1.~—Nutrient content of different sources of animal manure.
MANURE TYPE INFO. TOTAL PHOSPRORUS POTASSIUM
AND HANDLING SOURCE N ] AMMONIUM-N P,0, K0
BROILER ———— e —— Ib/top = — == — o e — o
all types a 51 13 64 48
fresh (no Litter) b 26 10 17 11
broiler litter b 72 11 82 46
roaster litter b 73 12 75 45
breeder litter b 31 7 54 3t
stockpiled litter b 36 8 80 34
all types d 59 15 63 40
TURKEY e ——— Blton—————— ————
all types a 61 18 57 41
fresh (no litter) b 27 8 25 12
brooder litter b 45 9 52 32
grower litter b 57 16 72 40
stockpiled litter b 36 8 72 33
LAYER L e 1b/ton — e o e e e e o o
all types a 35 14 . 42 28
fresh (no litter) b 26 6 22 11
under cage scraped b 28 14 31 20
highrise stored b 38 18 56 30
all types d 39 15 57 30
— o o st o e 1b/1000 gallon — — —= — = e e e
liquid slurry b 62 42 59 37
= anaerobic lagoon sludge b 26 8 92 13
£y N T T T e === Ib/acreinch — — — — — — —— —
~ anaercbiclagoontiquid | b 179 | 154 | 46 | 266
SWINE o — e — — b/on — — - — —— — — — —
fresh c 12 7 9 9
scraped c 13 7 12 9
o e e e e e 16/1000 gallon —— = - — — — e e —
liquid slurry c 3 19 22 17
anaerobic liquid sludge c 22 6 49 7
all types '] 40 19 37 23
———————— Ib/acresinch — — — — — — — — —
anaerobic lagoonlignid | ¢ 136 | 111 | 53 | 133
DAIRY = | —memmm e e ——— 1h/1000 gallon — —— — — — —~ e
all types | d 28 | 11 | 19 . ] 25
HORSE I e A e
all types i d 90 | 6 ] 58 | 109
a-Data compiled by J. J. Camberato, Extension Agronomist, 1990-91.
b - Soi} Facis-Poultry Manure as a Fertilizer Source. North Carolina Agricultural Extension Service Fact Sheet AG-4395.
J. P. Zublens, J.C. Barker,and T. A. Carter.
¢ - Soil Facts-Swine Manure as a Fertilizer Source. North Carolina Agricultural Extension Service Fact Sheet AG-439-4.
). P. Zublena, ). C, Barker, and J. W. Parker.

d - Using Manure to Cut Fertilizer Costs. University of Maryland Cooperative Exteasion Service Fact Sheet 512, V. Allan Bandel
should be taken from a depth of about 18 To collect the sample, obtain a quart of
inches; careful handling will ensure that no soil waste from six to 12 locations in the house or
is intermixed in the sample.) Samples should stock pile and place them in a large, clean
be taken as close as possible to the time of ap- bucket. Mix the contents thoroughly; then
plication; however, allow sufficient time to re- place about a quart of the mixed sample into a
ceive test results. clean plastic bag or bottle. Seal it tightly, but

N
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allow room for the sample to expand. Keep the
sample cool; if it is not mailed to the Jaboratory
on the same day as it was withdrawn from the
source, then the entire sample should be refrig-
erated. The accuracy of the lab test depends on
the quality of the samples collected. Contact
the lab that will be analyzing your sample for
information on collection, handling, and ship-

ping.

For Best Results

Both dry and wet samples should be routinely
tested on an “as is” basis for total nitrogen, am-
monia-nitrogen, phosphorus, and potassium.
The key to successful land applications is to
apply the right amount of waste at the right
time, using the right method so that the waste’s
nutrient content is closely correlated with the
nutrient needs of the plants and soil. Be aware
that some nutrients will accumulate in the soil
and reach high levels; apply the product imme-
diately before planting, during a high growth
season, and not in bad weather (when the nu-
trients may be washed away). Incorporate
waste in the soil, if possible. For best results,
use biennial soil tests in connection with your
manure sample and basic calculations.

Land Application Rates
and Methods

Whether the poultry waste is taken to nearby
farms or spread on your own land, the amount
applied, the timing of the applications, and the
methods used will affect the outcome. Under-
standing how the soil and waste interact and
calibrating the spreader will help growers
apply the right amount at the right time in just
the right way.

Manure spread on the surface and not
worked into the soil will lose most of its vola-
tile nitrogen compounds, which will be re-
leased as ammonium gas to the atmosphere.
This release may not represent a pollution po-
tential, but such lost nutrients are not available
for plant growth.

Poultry waste spread on frozen or snow-
covered soil has a high potential for runoff to
surface water. It should not be surface applied
to soils near wells, springs, or sinkholes or on
slopes adjacent to streams, rivers, or lakes. In
fact, some states prohibit this activity. Conser-

vation practices can reduce runoff, nutrient
loss, and pollution.

Water pollution potential can be decreased,
and the amount of waste nutrients available to
plants can be increased, by working poultry
waste into the sail either by tillage or by sub-
surface injection. Subsurface injection of waste
only minimally disturbs the soil surface and
would be appropriate for reduced till and no-
till cropping systems.

Manure or litter must have time to break
down before the nutrients in it become avail-
able to the crop. Fall applications allow this
breakdown to occur, but some of the nitrogen
in the manure may be lost through leaching
and runoff. Spring applications prevent this ni-
trogen loss but do not allow enough time for
the breakdown of the manure. Incorporation of
poultry waste beneath the soil surface in the
fall is a way to conserve the nutrients and pro-
tect water quality.

Spring and summer applications are rec-
ommended based on plant uptake, though it is
always important to check for good weather
before applications are planned. If litter is ap-
plied in bad weather, nutrients may be lost in
stormwater runoff. Nutrient-enriched runoff
from agriculture could be a leading cause of
nonpoint source pojlution.

How the poultry waste is applied also af-
fects how quickly the nutrients are incorpo-
rated. Generally, incorporation within 12 hours
is ideal. The waste can be broadcast over the
whole field, followed by incorporation tillage.
This method has the advantage of good distri-
bution; because it is visible, the grower can de-
termine the uniformity of the broadcasting.
There will, of course, be some odor on the day
of the application. Farmers may also want to
investigate incorporation, topdress, sidedress,
and band application methods.

Spreader Calibrations

Calibration of the spreader machine is also
necessary to monitor and contro) the amount
and uniformity of the application. Calibration
specifies the combination of settings and travel
speed needed to apply nutrients at a desired
rate. By knowing a spreader’s application rate,
a producer can correctly apply the nutrients to

PUTTING NUTRIENT MANAGEMENT TO WORK
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meet the needs of the plants. Generally, there
are two types of nutrient spreaders — solid or
semisolid and liquid. Broiler growers handle
solid or semisolid nutrients; many egg produc-
ers have liquid waste systems.

Solid or semisolid waste is usually handled
in box-type or open-tank spreaders, and the
application rate is expressed in tons per acre.
Nutrient concentrations in pounds per ton can
be estimated, or calculated from the lab analy-
sis. The nutrient application rate in pounds per
acre must be determined, based on the tons per
acre of waste application.

Liquid or slurry waste is usually handled
by tank wagons or irrigation systems, and the
application rate is expressed in gallons per
acre. Nutrient concentrations in pounds per
gallon (or pounds per 1,000 gallons) can be es-
timated or obtained from lab analysis and used
with the application rate in gallons per acre to
obtain pounds per acre nutrient applied.

The volumetric capacity of spreaders is
generally provided by the manufacturer. Cau-
tion should be exercised in using manu-
facturer’s data for spreader volume. A more
accurate and preferred approach is to calibrate
your own equipment.

Assistance is available from the USDA Soil
Conservation Service or Cooperative Exten-
sion Service offices to calibrate your spreader.
Worksheets are available to determine
spreader capacity and application rate. Unless
the waste has been analyzed for nutrient con-
tent and unless the crop soil nutrient needs are
known, spreader calibration may have little ef-
fect on the application’s success.

Once the desired application rate is ob-
tained, record the pertinent information so that
you do not have to recalibrate the spreader
each time it is used. Spread poultry wastes in a
uniform manner. If lush, green growth and
not-so-lush growth of plants are observed,

WASTE

MANAGEMENT

adjustments will need to be made during the
next application. Calibration of the nutrient
spreader is an important practice that is eco-
nomically and environmentally useful.

A nutrient management plan should be pe-
riodically updated to ensure its effectiveness.
Often nutrient management can save a pro-
ducer money by reducing the amount of fertil-
izer purchased. This reduction in cost is a
result of crediting for nutrients already in the
soil and manure. For more information, or for
nutrient management planning assistance,
contact your local USDA Soil Conservation
Service or Cooperative Extension Service office
or a nutrient management consultant in your
area.

References

Barker, ].C. 1990. .Livestock Waste Sampling, Analysis,
and Calculation of Land Application Rates. Reprint.
EBAE 111-84. Agricultural Extension Service, North
Carolina State University, Raleigh.

Brodie, H.L., and V.A. Bandel. 1990. Manure Testing. FS-
430. Cooperative Extension Service, University of
Maryland, College Park.

Futhage, C.D. 1989. Reduce Environmental Problems with
Proper Land Application of Animal Wastes. WQ201.
University Extension, University of Missouri, Colum-
bia.

. 1992. Land Application Considerations for Ani-
mal Wastes. WQ202 University Extension, University
of Missouri, Columbia, :

Goan, H.C,, and J. Jared. 199]. Poultry Manure: Proper
Handling and Application to Protect Our Water Re-
sources, PB1321. Cooperative Extension Service. North
Carolina State University, Raleigh.

Ogbum, C.B,, and ).O. Donald. 1990. Calibrating Spread-
ers for the Application of Animal and Poultry Manure.
DPT Circular 11/90-006. Cooperative Extension Serv-
ice. Aubum University, Aubum, AL.

Woodward, M. No date. Manure Spreader Calibration
Work Sheet. Technical Note 4. Covperative Extension
Service, Pennsylvania State University, Lancaster.

Zublena, ).P, ].C. Barker, and T.A. Carter. 1993, Soil Facts:
Poultry Manure as a Fertilizer Source. 1993. AG~439-5.
"WQWM-41. North Carolina Cooperative Extension Ser-
vice, Raleigh.

for averyone.

4 PUTTING NUTRIENT MANAGEMENT TO WORK

Other pages in this handbook contain more detailed information on these subjects. Permission is hereby
granted to producers, growers, and associations serving the poullry industry to reproduce this material for
further distribution. The Poultry Water Quality Consortium is a cooperative effort of industry and
govemment to identify and adopt prudent uses of pouitry by-products that will preserve the quality of water

POULTRY WATER QUALITY CONSORTIUM
HB-2C, 1101 Market Street ¢ Chattanooga, TN 37402-2801
Tek: (615) 751-7297 » Fax: (615) 751-7479

PWM /6 - 6/94

PIGEON.0538



Case 4:05-cv-00329-GKF-PJC Document 1265-7 Filed in USDC ND/OK on 09/11/2007

Page 20 of 33

POULTRY

WASTE

MANAGEMENT

hen land suitable
for spreading poultry
waste as a fertilizer or soil amendment is not
available or not under the control of the poul-
try grower, new markets for land applications

. and new ways to use the waste must be found.

Poultry waste can be marketed as a fertilizer,
soil amendment, growing medium, or beef cat-
tle feed. These options could involve moving
the material from the point of production to
the point of use.

A Concentrated Industry

Most poultry growers are concentrated within
a 25 to 50 mile radius of the hatchery, feed mill,
and live bird processing plant. The cost of
broiler production increases one cent per
pound when the production radius increases
over 25 miles. Transportation and labor costs
are the reason for the increase, which can cost a
broiler production unit an additional $2 mil-
lion annuaily. :

. However, costs must also be applied to the
protection and preservation of water quality. A
producer must ask whether it is better to in-
crease the area of the poultry operation to ac-
commodate all waste products or to transport
the excess materials to other areas. For exam-
ple, suppose that a broiler complex that in-
cludes pullets and breeders handles about 1
million birds a week. These birds will produce
about 65,000 tons of litter annually. At the rate
of 4 tons per acre, a total of 16,250 acres will be
needed to use this quantity of waste for land
applications.

If more than the one company is operating
in the area, then even more waste will be pro-
duced and more land will be needed. One

EconoMIcs OF TRANSPORTING
PouLTRY WASTES

method of dealing with these large quantities
is to generate markets or disposal areas at a
point some distance from the point of produc-
tion. Growers need to find buyers for their
poultry waste. In some instances, custom
cleanout operators will broker the waste for
the grower.

Because of the bulkiness of the solid or
semisolid product, transportation will be the
litter buyer’s highest cost. An average farm
truck can carry 9 to 12 tons. A 30-foot, open
trailer used for transporting grains can carry
18 to 24 tons. As load size increases, the cost
per ton should decrease. Figure the cost on a
round-trip basis, but if you can schedule back-
hauls in the empty truck, you can push the
costs even lower. Current cost estimates are
about $1 per mile on a round-trip basis for a
20-ton load.

If the grower is paid a per ton price rang-
ing from $5 to $10 and the litter has a value of
$22 to $28 as a fertilizer or $40 to $80 as a feed
ingredient, the buyer can afford to transport
the litter 100 miles for land applications or up
to 300 miles for use as a feed.

Other Considerations

A method for loading waste into trucks that
have 11-foot sides is needed. Front-end loaders
or an elevator that can be loaded with a
smaller tractor or skid loader will work. The
storage facility must have a smooth hard pad
to accommodate the loading process, and the
litter must be free of foreign materials such as
soil, rocks, broken glass, or other debris. Pro-
tect material from stormwater runoff.

Roads and turn-around areas at both ends
of the trip must be large enough to accommo-
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date the process, and storage facilities must
exist at the delivery depot if land applications
or other use will be delayed. )

The quality and biosecurity of the waste
must be protected. Poultry waste should be
transported only from well-managed and dis-
ease-free farms. All trucks should be properly
cleaned and disinfected, and any leakage from
the trucks should be properly drained and di-
verted from runoff and groundwater. Before
transportation to off-farm use, the product
should be deep stacked so that the heat in the
stack can kill off any harmful microorganisms
that might be present.

Transportation of liquid waste is more or
less restricted to on-farm or short local hauls
because of the type and size of equipment used
and transporting time.

Before waste can be readily accepted as a
substitute for commercial fertilizer, growers
must be confident that this waste product is
truly a marketable resource. When properly
collected, stored, handled, and used, poultry
waste is an effective substitute for fertilizer. It
also builds organic matter in the soil and im-
proves soil quality. Thus, it is not a waste, but
an economic asset.
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oultry mortalities —
dead birds — are a daily
or near daily occurrence. Responsibility for
safe and nonwasteful management of the car-
casses begins with choosing the best method

for their proper disposal. Because dead birds .

constitute a large portion of the total wastes
generated in poultry production, their disposal
is a practical problem for growers. In fact, even
environmentally safe and economical methods
of disposal can be a chore to producers.

Normal mortality for broiler production is
3 to 5 percent over the production cycle or
about .01 percent per day. However, the size of
flock, the number of birds on hand, and the
size and age of the birds will dictate the num-
ber and weight of the carcasses that must be
disposed of daily. Massive die-offs or cata-
strophic losses must be handled differently.

Most normal mortalities occur during the
first and last two weeks of the growing cycle
for broilers and from 10 to 13 weeks of age for
layers. Mortality rates in other kinds of poultry
operations will be similar to, if not somewhat
lower than, the rate for broilers. A single
grower, assuming that a typical broiler house
holds 20,000 birds weighing 2 to 4 pounds,
may have as many as 85 pounds of dead birds
to dispose of each day near the end of the
growing cycle. A roaster operation may have
to dispose of as many as 115 pounds per day,
and a turkey operation may dispose of 150 to
200 pounds per day.

Burial in specially designed pits, incinera-
tion, and transporting the carcasses off-farm to
rendering plants are the three most common
means of disposing of dead birds; and recent
environmental, economic, and practical con-

AN OVERVIEW OF POULTRY
MORTALITY MANAGEMENT

cerns have sparked interest in an alternative
method: composting. Each of these four meth-
ods has best management practice guidelines
associated with its use in poultry mortality
management.

Burial in pits is not always practical and
may not always be permitted. In some places,
pits may have adverse effects on water quality,
a serious drawback given the intensity and
concentration of today’s industry. Where per-
mitted, such pits must be properly sized, lo-
cated, and constructed. The decomposition
process in the pit works less well in cold
weather, and the pit must be tightly covered
for safety and to prevent odors.

Incineration is an acceptable alternative to
the use of burial pits. It is environmentally
safe, though care must be taken to insure that
emissions do not create air quality problems or
nuisance odors. Incineration is a more costly
method of mortalities disposal; however, incin-
erator equipment is improving to meet air
quality standards.

The Composting Alternative

Composting dead birds has become an accept-
able method of disposing of poultry mortali-
ties. Composting is an ancient, natural
technique that was practiced with little change
throughout the 18th and 19th centuries. In that
era, composting methods and speed differed
little from the decomposition of organic matter
that occurs naturally. The use of composting as
a managed method of mortalities disposal is a
relatively new process to the poultry grower.

Composting will result in an inoffensive
end product; in fact, composting may add
value to the waste. Composted dead birds
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make good fertilizer or soil amendment —
each carcass is 2 to 9 percent nitrogen, 1 to 4
percent total phosphorus, and 1 to 7 percent
total potassium. ’

Rendering

Rendering may be the most environmentally
safe method for disposal of carcasses. It, like
composting, adds value to a waste product —
in this case by producing feed products, such
as feather meal, with or without blood, and
other by-products for poultry and other ani-
mals.

A major problem with this method of mor-
tality management is to determine how best to
transporl the carcasses to the plant before de-
composition sets in. The grower’s concern is to
eliminate the possibility that disease or dis-
easc-causing organisms might be picked up in
the vehicle or at the rendering plant and unin-
tentionally transported back to the farm.

Besides the delivery of fresh carcasses to
the renderer, acid preservation and lactic acid
fermentation practices can be used on the car-
casses. These practices help ncutralize patho-
gens and toxic chemicals and provide for
longer holding times on the farm before the
carcasses are transported. Refrigeration or
freezing is another method to preserve dead
birds prior to delivery to the plant.

POULTRY MORTALITY MANAGEMENT

Before You Decide

Unsanctioned methods, such as feeding the
carcasses to hogs or other domestic animals or
abandoning them in sinkholes or creeks or in
the wild, should not be attempted. Disposing
of dead birds in a municipal landfill is also no
longer acceptable.

In all cases, dead bird disposal should be
recognized as a potential health hazard and in
most states, as a regulated activity. Growers
must choose the permitted disposal method
that best suits them. Standards must be strictly
maintained to ensure sanitary conditions and
the least possible environmental consequences.
Growers should check with their state regula-
tory agency to be certain that their planned
methods of disposal comply with all dead ani-
mal disposal regulations. The USDA Soil Con-
servation Service and Cooperative Extension
Service offices can be of assistance.

More detailed discussions of burial pits, in-
cineration, rendering, and composting as
methods for managing dead birds can be
found in the Poultry Mortality Management
(PMM) section of this handbook.
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he burial of dead birds
in trenches, open pits,
and landfills is not an acceptable method of
dead bird disposal. In some states, no burial
pits whatsoever are permitted — or it is pre-

dicted that they will not be permitted in the fu--

ture. However, in states that do permit this
practice, properly constructed disposal pits
may provide a safe and economical component
of a mortalities management plan. In all cases,
the pits must be fabricated.

Fabricated Disposal Pits

A fabricated pit is an open-bottomed, rein-

forced hole in the ground that has one or more
openings at the top through which carcasses
are dropped. An airtight cover above the open-
ings prevents -odors from escaping. The pit
provides an environment for aerobic and an-
aerobic microorganisms to decompose organic
materials. Although disposal pits require mini-
mal labor and supervision, they must be main-
tzined in a sanitary, legal, and socially
acceptable manner.

Some prefabricated pits can be purchased
from septic tank dealers and delivered to the
farm ready for installation. Under no circum-
stances, however, should the pit be simply a
hole in the ground dug with a backhoe and
lined with tin. Instead, the fabricated pit should
be made of concrete black, poured concrete, or
treated timbers. The decomposition process
produces very little water inside the pit, but the
pit must be covered (with soil and planted to
vegetation) to carry water away from the pit
and to prevent access to heavy equipment.

The openings — also called drop chutes —
are made of plastic (PVC) pipes, which pro-

BuUuriAL—A DisrosAL METHOD
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trude out of the mound at intervals of five feet.
The chutes should have tightly fitted but re-
movable covers. The bottom of the pit is
earthen with holes at intervals up the sides.

Location

Generally, a disposal pit should be located at
least 200 feet from dwellings and the nearest
water well, 300 feet from any flowing stream
or public body of water, and 25 feet from the
poultry house. Before constructing a disposal
pit, make certain that the soil composition is

Properly constructed disposal pits are made of
concrete block, poured concrete, or treated
timbers.
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acceptable. Bedrock (especially limestone)
should be avoided. Locate pits in soil where
good surface runoff will occur.

To prevent groundwater contamination,
the pit's lowest point should be at least five
feet above the highest known water table and
at least five feet above bedrock to keep con-
tamination from traveling along a rock fissure.
To prevent water from seeping into the pit,
construction on a slope, floodplain, or low-
lying area should be avoided. Sandy soils are
not suitable for installing a disposal pit.

Pit Size

The pit itself should be at least six feet deep
with reinforced walls. The size of the pit de-
pends on several factors, induding the ex-
pected mortality rate of the flock, bird size, and
environmental conditions. Use the following
table to estimate pit size:

TYPE OF SIZE OF PIT IN CUBIC FEET
PRODUCT PER THOUSAND BIRDS
Broilers ‘ 50
Turkeys
(to 18 weeks) 100
Commercial
layers 55

For broiler mortalities, for example, if you
have a 5 percent mortality rate in a flock of
20,000 and you raisc five flocks per year, your
burial pit should contain at least 250 cubic feet
of disposal space. That is, it should be about
six feet deep, six feet wide, and about seven
feet long. Sometimes it can be more convenient
to use several smaller pits to prevent overload-
ing. In cooler climates, the pit size should be
larger to accommadate a slower rate of decom-
position.

Durability and Cost

The life of the pit will depend on its location
and whether it is properly sized, constructed,
and managed. Because bacterial action is im-
portant, the pit must be operated in a way that
will protect the bacterial population. High

_ acidity can slow the decomposition of dead

birds. Disposal pits are most efficient during
warmer months when bacterial action is great-
est. Decomposition is slowed by winter tem-
peratures or by accumulation of water in the
pit. Grinding the carcasses or splitting open
the dead birds will increase the pit's efficiency
and extend its life.

The cost of constructing disposal pits will
vary widely depending on the materials used,
site conditions, and the size of the pit. The ge-
ology — rocky soil, for example — can make
digging expensive. As pit size increases, heav-
ier construction is required for walls and tops;
thus, higher costs are incurred. For a well-built
pit, a useful life of five years is not uncommon,
and some producers have reported that pits
can be useful for eight to 10 years. Replace-
ment is required when the pit is full.

Operation

After a pit is constructed, producers should
check their facilities twice daily for mortalities,
which should be transferred immediately to
the pit. Covers on the drop chutes should be
kept tight at all times to prevent odor and re-
strict unauthorized access by children, ani-
mals, and rodents. Certain insects in a disposal
pit are beneficial to the decomposition of the

* carcasses, but insects should not be allowed to

develop into a nuisance. With proper handling
the disposal pit costs nothing to maintain ex-
cept for the labor required to collect the car-
casses.

Drawbacks

Burial pits may attract flies and scavengers,
and they may create offensive odors. Further,
today’s farm may have insufficient land space
for burying birds, or the capacily of the pits
may be limited in wintertime. In many in-
stances, the dead birds do not completely de-
compose because of the lack of oxygen.
Slacked lime may be added to the burial pit to
break down the tissue of the dead birds, which
will also, in effect, sterilize the remains. If poor
soils or a high water table are not considered
before pits are dug, groundwater can become
contaminated.

Before constructing or installing a prefabri-
cated disposal pit, poultry producers should

N
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consult with their state’s veterinary specialist,
other agricultural offices, and environmental
or natural resource agencies. These agencies
may regulate the use of burial pits, or the state
may have disallowed burial pits entirely, so
seeking expert guidance will often save time
and money. Local USDA Soil Conservation
Services or Cooperative Extension Service of-
fices can provide technical assistance to grow-
ers who want to use disposal pits as part of
their mortality management plans.
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Incineration, or cremation,
is a safe method of carcass
disposal and may be an alternative to burial
pits. The major advantage of incineration is its
security — it is biologically secure, and it will
not create water pollution probiems. Ash is
easy to dispose of and doex not attract rodents

- OF pests.

On the other hand, incineration is slow and
costly — and likely to become more expensive
as fuel costs rise. Incinerators must be properly
sited, too, because unpleasant odors may ac-
company the process. Indeed, an air quality
issue for poultry growers who choose this
method of mortalities management is the emis-
sion of odor and dust (particulates) that may
be generated during the process.

Nevertheless, incineration is considered
very sanitary when properly applied. Home-
made incinerators, that is, 55-gallon barrels or
drums containing carcasses that have been
drenched in a flammable liquid, are not accept-
able and do not meet air quality standards.

Good Incinerator Design

Incinerator design and use are often regulated
by states. Producers considering this method
of poultry mortality management should con-
sult with their state’s environmental and natu-
ral resources agencies before incorporating
incineration into their mortalily management
plan. A variety of commercial incinerators are
available that will ensure a proper burn and air
quality safeguards.

Incinerators should be sturdily built and
able to accommodate normal daily mortalities.
Those that have automatic controls are most

INCINERATION — A DiISPOSAL
MEeTHOD FOR DEAD BIRDS

able to handle large loads and high tempera-
tures, and the size of the incinerator should
also be carefully estimated to avoid overload-
ing the equipment. Other disposal methods
should be included in your resource manage-

ment plan to cover situations in which heavy,

unexpected losses occur.

Incinerator Location

Additional considerations include the location
and proper operation of the incinerator equip-
ment. Nuisance complaints about incinerators
are many; where and how you install and op-
erate your equiptment will influence the fre-
quency of these complaints. First, locate the
unit downwind of the poultry house, resi-
dences, and your neighbors’ properties. Sec-
ond, be sure that the dischacge stack is far
enough away from trees or wooden structures
to avoid fires. Incinerators burn at intensely
high temperatures. Locating the incinerator in

convenient. The unit you purchase should be A variety of commercial incinerators are available.
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an area convenient to the pouliry house will
also contribute to better management.

Sheltering the incinerator from inclement
weather will extend the life of the unit. For best
results, place it on a concrete slab inside a
roofed structure.

Incinerator Costs

You will want to consider at least two items to
determine the cost of incineration as a disposal
method for poultry mortalities:

¥ equipment purchase and
maintenance, and

¥ the rate of burn and fuel costs.

Purchase costs will vary depending on the
size and type of the incinerator. Discharge
stacks and afterburner devices that recycle the
fumes can help control odors and dust, but air
pollution is difficult to avoid with incinerators.
Expendable parts and grates will need to be re-
placed periodically — perhaps every two or
three years — and the whole system may need
replacement (or overhaul) every five to seven
years.

The rate of burn will likewise vary depend-
ing on the weight, moisture, and fat content of

the carcasses and on the loading capacity of the

POULTRY MORTALITY MANAGEMENT

unit (e.g., incinerators may have to be loaded
several times to handle a day’s mortalities).
Some broiler producers have experienced an
average burn rate of about 65 pounds an hour;
they estimate that it costs about $3.50 (1990 es-
timates) to incinerate 100 pounds of mortali-
ties. If fuel prices increase, so will the cost of
each burmn.

Incineration is an acceptable and safe
method of poultry mortalities management. It

does not risk the spread of disease or water-

pollution; however, it is costly. Not only are di-
rect costs involved in the process, the choice of
incineration also means the loss of any nutrient
value that the mortalities might have had if
composted for land applications or other uses.
Growers considering incineration as a method
of poultry mortalities management are encour-
aged to plan this action in connection with
their entire resource management system.

References

Brown, W.R. 1993. Composting Poultry Manure. Presenta-
tion. Poultry Waste Management and Water Quality
Workshop. Southeastern Poultry and Egg Association,
Atlanta, GA.

Donald, J.0., and ].P. Blake. 1990. Instailation and Use of
Incinerators. DPT Circular 11/90-014. Alabama Cooper-
ative Extension Service, Aubum University, Aubum,
AL.

Page 30 of 33

Other pages in this handbook contain more detailed information on these subjects. Pemmission is hereby
granted to producers, growers, and associalions serving the poultry industry to reproduce this material for
further distribution. The Poultry Water Quality Consortium is a cooperative effort of industry and
government to identify and adopt prudent uses of poultry by-products that will preserve the quality of water
for everyone. PMM/ 3 - §/94

POULYRY WATER QUALITY CONSORTIUM
HB-2C, 1101 Market Street ¢ Chattanooga, TN 37402-2801
Tel: (615) 751-7297 « Fax: (615) 751-7479

2 INCINERATION. A DISPOSAL METHOD FOR DEAD BIRDS

PIGEON.0548



Case 4:05-cv-00329-GKF-PJC  Document 1265-7 Filed in USDC ND/OK on 09/11/2007 Page 31 of 33

B I R R EEEE————————————S
POULTRY MORTALITY MANAGEMENT o

AR
/', \,
o w//

ComproOSTING — A DisposaL
MeTHOD FOR DEAD BIRDS

omposting poultry mor-

talities or dead birds is
a practical and sanitary alternative to burial
pits and incinerators. It is a fairly odorless and
biologically sound practice. Management com-
mitment is the key to the success of compost-
ing dead birds.

Composting yields a valuable product:
compost, an odorless, spongy humus-like ma-
tesial that has several uses ranging from soil
cor: Yitioner to horticultural growing medium.
However, most states require that composted
birds be applied to the grower’s own land.
Composting also has other advantages:

¥ It is not a costly method of
mortality disposal.

¥ The materials needed for
composting — litter, mortalities,
straw, and water — are readily
available,

¥ It increases biosecurity; that is,
composting destroys
disease-causing organisms and
fly larvae.

¥ Composting is environmentally
sound; properly done, it will not
cause odors ar water poltution.

¥ Once a composting system has
been set up, it will not require
much labor.

¥ Composting systems have been
developed and tested to fit both
large and small growers' needs.

A Natural Process

Composting is a controlled, natural aerobic
process in which heat, bacteria, and fungi
change organic wastes into compost. Success-
ful composting requires a specific range of
particle sizes, moisture content, carbon-to-
nitrogen ratio, and temperature.

¥ Particle Size. Particles that are too small
will compact to such an extent that air
movement into the pile is prevented. Mate-
rial that is too large allows too much ex-
change of air, and so prevents the heat

_ from building up properly. A proper mix-
ture of size allows both air exchange and
temperature buildup.

¥ Moisture Content. The ideal moisture
content in the composting pile is 60 per-
cent. Too much moisture can cause the pile
to become saturated, which excludes oxy-
gen. The process then becomes anaerobic,
a condition that results in offensive odors
and attracts flies. Runoff from a composter
that is too wet can pollute the soil or
water. Too little moisture reduces micro-
bial activity and decreases the rate of com-
posting.

¥ Carbon-to-Nitrogen Ratio. Carbon and
nitrogen are vital nutrients for the growth
and seproduction of bacteria and fung;
therefore, the ratio of carbon to nitrogen
{C:N) influences the rate at which the com-
posting process proceeds. Conditions are
most ideal for composting when the C:N
ratio is between 20:1 and 35:1.

If the carbon ratio is too high, the process
slows down because it has insufficient ni-
trogen. This imbalance can be corrected by
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adding more manure or litter to the com-
post pile. If the carbon ratio is too low, the
bacteria and fungi cannot use all of the
available nitrogen, and the excess nitrogen
is converted to ammonia, resulting in un-
pleasant odors. This problem is fixed by
adding more straw or sawdust.

¥ Temperature. The best indicator of
proper biological activity in the composter
is temperature. Use a probe-type 36-inch
stainless steel thermometer, 0 to 250 °F,
with a pointed tip to monitor temperatures
within the compost pile. Optimum temper-
ature range is 130 to 150 ‘F. When the tem-
perature decreases, the genera! problem is
that not enough oxygen is available for the
bacteria and fungi. Oxygen can be replen-
ished by turning or aerating the pile. Tem-
peratures will rise as the composting
process repeats itself.

The cycle of composting, turning, com-
posting can be repeated as long as there is
organic material available to compost and
the proper moisture content and C:N ratio
are present. When temperatures reach the
optimum range for three days, harmful mi-
croorganisms (pathogens) and fly larvae
will be destroyed. Daily recording of the
temperatures in the piles is important be-
cause it will indicate whether the bacteria
and fungi are working properly.

Composter Design and Operation

Composting poultry mortalities can be done in
or outside the poultry house, but it should al-
ways be done in an environmentally safe and
healthy manner, under a roof, and protected
from rain. Dead bird composters are generally
classified as single-stage or two-stage struc-
tures. The small, single-stage composter was
developed to dispose of small birds, to operate
in normal or lower than normal mortality
events, and to serve small farms without front-
end loaders. The operation is simple, yet effec-
tive, and requires only a shovel or pitchfork
and a thermometer.

To make an in-house composter, use four
screen-and-lumber panels (about 40 by 36
inches) to make a single square bin (Fig. 1).
Each bin has a capacity of up to 30 pounds of
dead birds per day or a total capacity of 600

p”

Figure 1.—Typical in-house composter.

pounds. Four to six such bins will handle the
dead birds from a 20,000-bird broiler house at a
cost of about $500. Position assembled bins at a
location convenient for gathering the dead
birds and for easy access for unloading be-
tween flocks.

The process for composting in a single-
stage composter begins with the procedures
previously described. The recipe or start-up
materials are 200 pounds of litter, one-third
bale of straw, and 15 gallons of water. Add
these ingredients to a bin in the following
order: 6 inches of loose straw, 65 pounds dry
litter, and 3 gallons of water. Repeat the layer-
ing process three times until all start-up ingre-
dients have been used. Insert thermometer;
when the material reaches 140 to 150 ‘F, the
composter is ready to begin processing dead
birds.

Form a V-shaped 18-inch decp trough in
the center of the bin. Add straw, litter, dead
birds, water, and litter, and cover or cap with
start-up ingredients. Avoid placing dead birds
closer than 6 inches to the walls. Mixing and
aeration take place when the bin is prepared
for the next load of dead birds (Fig. 2). Record
the temperature at a depth of 8 to 20 inches in
the center of the pile daily. Repeat this proce-
dure until the bin is filled. Compost may be
used in place of new materials to restart.

An outside single-stage composter can be
any size. However, an area 4 feet square and a
36-by-48-inch bin is a workable size. Place the
bins on a concrete pad with a roof to protect
the compost from excessive moisture, anaero-
bic conditions, and pests. The management of,
and recipe for, outside composters are the

n
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Use the same layering sequence (dead
birds, litter, and straw) after loading mostali-
ties that only partially complete a layer. If dead
birds are carelessly loaded — stacked one on
another or placed against the sidewalls of the
structure — they will putrefy. Once the com-
post pile is complete, or full, “cap it off” with a
6-inch layer of dry litter, manure, straw, or sim-
ilar material to reduce the potential for attract-
ing flies and to provide a more pleasing
appearance. This same recipe can be used for
composting caged layers, broilers, turkeys,
breeders, or other types of poultry.

Mixing, aerating, and moving the com-
posting mass with a front-end loader or shovel
will uniformly distribute the ingredients, add
oxygen to the pile, and reinvigorate the com-
posting process. Temperatures will rise after
each mixing until all the organic material is de-
composed. After the pile is capped, wait 11 to
14 days before turning the mixture. However,
if the temperature falls below 120 °F or rises
above 180 °F, the compost pile should be aer-
ated or mixed immediately.

Figure 4.—Recommended layering for dead bird composting.

Elements of a Composting System
The decision to use a composting system for
poultry mortality management means that the
grower is committed to managing the compos-
ter properly and seeking help as needed. The
composter should be adequately sized to pro-
cess the normal mortalities that occur in an op-
eration. To determine the proper size of the
composting unit, contact the USDA Soil Con-
servation Service or a Cooperative Extension
office for assistance. A few general principles

apply.

¥ Location and Access. The composter
should not be located near any residence.
Offensive odors are not usually generated
in the composting process; still, the han-
dling of dead birds, manure, and litter on a
daily basis may not be aesthetically pleas-
ing. The site should be well drained and
accessible; farm equipment is usually
needed to carry dead birds and compost
ingredients to the composter and to re-
move the finished compost.
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